IN a series of earlier investigations it was shown that two transplantable mammary adenocaremomata, one which arose in a mouse of the C3H strain and the other iin a mouse of the DBA strain, differed significantly in their biological and physiological properties, as evidenced by their rate of growth, metabohe activity, and radiosensitivity (Goldfeder, 1947 ; Goldfeder and Cameron, 1948 Goldfeder, 1950a , 1950b , 1951 . A significant number of mice of both C3H and DBA strains, in which either previously irradiated tumour grafts failed to produce tumours or established, actively growing tumours regressed foHowing irradiation, became resistant to viabl6 grafts of the respective tumours (Goldfeder, 1950a). However, it was not known whether these two tumours had been seriaRy transplanted in mice genetically identical with those in which the tumours originaRy developed, as the mice were obtained from various laboratories (Goldfeder., 1950a 
seriaRy transplanted in mice genetically identical with those in which the tumours originaRy developed, as the mice were obtained from various laboratories (Goldfeder., 1950a) . The mice used for transplantation undoubtedly came from different sublines of these two strains. Therefore, additional experiments were carried, out in an attempt to elucidate the foRowing questions:
1. What is the underlying factor or factors responsible for the difference in the radiosensitivity of mammary tumours?
2. Is it possible to induce an immune state in homozygous mice to auto'genous tumours by inoculation of these tumours attenuated by irradiation? 3. Does the regression of a well-developed transplanted tumour foRowing irradiation in vivo render the animal resistant to the development of spontaneous tumours?
This study was made possible by the use of the irradiation technique (Goldfeder, 1950a) which facihtates the exposure of the tumour and protects the rest of the body of the animal from secondary scattered radiation, thus permitting the treated animals to Eve their life span. Previous work on the irradiation of tumours has been summarized by the writer (1945a) . There is no doubt that results obtained with tumours heterogenous to the animal bosts-that is, tumours which have a different genetic constitution from that of the host, are not comparable with those obtained with tumours autogenous to the animal hosts-that is with tumours having the same genetic constitution as that of the host, or with, those in patients suffering from cancer. As will be seen, the results obtained in animal experiments, using hosts and tumours of the same genetic derivation are comparable with observations frequently noted in human cancer patients.
Mice of both the C3H and DBA lines were bred by brother to sister matings in the writer's laboratory. Purina laboratory chow and water ad libitum constituted the basic diet. Ma-ture mice also received lettuce or carrots twice weekly and sunflower seeds occasionally; the nursing mothers received bread soaked in milk. Spontaneous tumours developed in 7-12-month-old females of both C3H
and DBA strains.
A spontaneous mammary tumour of a 9-month-old C3H female mouse was excised under aseptic conditions. The edges of the tumour we-re cut with a sharp scalpel into pieces about 2 mm. in diameter and transplanted into 8 6-week-old mice. Palpable tumours appeared in all 8 mice within 14 to 16 davs following transplantation.
Several cross-sections of the primary tumour were fixed in Zenker's fluid and stained with Harris haematoxylin and eosin. The bistological appearance of the tumour was that of an adenocarcinoma Type B, according to the classification of Dunn (1945) (Fig. 1 Dunn (1945) re-presented an adenocarcinoma Type A (Fig. 2) . It The latent period and the number of " takes " produced by tumciur grafts irradiated in vitro served as criteria of the effect of a given dose of X-radiation.
The procedure of irradiation of the estabhshed tumours in v&'vo was as follows Actively growing tumours ranging in size from 1-0 to 1-5 cm. in diameter were exposed to filtered X-radiation while the rest of the animal orgamsm was shielded bv a lead chamber (Goldfeder, 1950a These doses of irradiation were used because, as shown in Table 1 , they constituted the attenuating dose*, and also because an overdose of radiation might destroy the immunizing ability of the tumour grafts (Wedd, Morson and Russ, 1914 ; Goldfeder, 1942) . (Goldfeder, 1941 (Goldfeder, , 1942 Table III . Doses of 4000, 5000, and 6000 r produced no regression of the tumours. Retardation of growth and decrease in size of the majority of the treated tumours was noted within 10 days after irradiation, but later the tumours started to increase in size and they continued to grow. Aficroseopic examination of tumours removed 22 days after exposure to 6000 r showed mitotic figures (Fig. 4) OccasionaRy secondary tumours developed in the treated mice either in the inguinal or axillary reg-ions within 2 or 3 weeks after the regression of the irradiated tuniours. In some instances, new growth developed on the periphery of the irradiated tumour, probably from tumour cells which bad not been included in the exposed area. The histological appearance of these secondary tumours resembled that of the primary, non-irradiated C3HB tumour.
Epilation and regrowth of gray hair appeared in the exposed areas 3 to 6 weeks after regression of the irradiated tumours. No ulceration of the skin in the irradiated area was ever noted in the C3H mice once gray hair appeared. A significant number of C3H mice hved about I year after regression of the tumours and spontaneous tumours appeared in some of the C3H females. Upon microscopic examination, these spontaneous tumours were found to be adenocarcinomata of the type usually occurring in mice of this C3H line. The majority of the mice.'m which tumours had regressed Eved in apparent good health for I year or longer, and the young female' mice produced apparently normal litters. As in the C3H mice, spontaneous tumours appeared in the DBA females after regression of the treated transplantable tumours, and gray hair appeared on the site of exposure 2 to 3 weeks after the regression of the tumour in the irradiated area. Only in two instances did ulceration of the skin occur.
In one instance the ulceration occurred 11 months and in the other 16 months after disappearance, of the tumour. The ulceration-s persisted iintil the death of the-ani'mals. These two instances may parallel radiation necrosis occasionally noted in human patients treated with X-rays. The mice which survived 181 2 months after regression of the tumours are shown in Fig. 6 whether ionizing radiation induces genetic and antigeriie changes in the tiimour cells which make them foreign to the host. in which they originated. Experiments were also carried out on a reticulum cell lympbosarcoma, using Bagg's strain of rats (Goldfeder, 1945b) . According to the data given by the late Dr. Bagg, the tumour had arisen in a rat of this particular line which had been inbred for 15 years. Ti.,mour grafts exposed to doses ranging froini 2200 to 2800 r failed to grow after implantation into the normal rats. These rats later proved to be resistant to re-inoculated viable tumour grafts. In the hght of the present experiments it appears that this was due to the fact that the rats of this line were not entirely inbred. This is supported b' the observation made during the experinients on the control, non-irradiated tumour grafts : On occasions when the non-irradiated tumour graft failed to " tak'e," that rat became refractory to re-implanted viable tumour grafts.
The failure to induce resistance in inbred strains of rats to transplantable autogenbus tumours was brought forth in more recent experiments. Thus, grafts of the mammar'y adenocarcinoma autogenous to the August inbred strain of rats, as weH as grafts of the fibrosarcoma autogenous to the A-C rats atten'uated with critical doses of X-rays, failed to render the rats resistant to re-implanted viable tumour grafts of the re-spective tumours (Goldfeder, 1953) .
In (Lawrence, Horn, Strong, 1937 ; Goldfeder, 1945a) and for a mammary adenocarcinoma of an inbred line of rats (Eisen, 1940) . On the other hand, the C3HB mammary adenocarcinoma used in t-he present studies proved to be more resistant to irradiation than the CM mammary adenocarcinoma used in previous experiments (Goldfeder, 1947) , the latter requiring only 2700 r to prevent its grafts from " takes ". The difference in the radiosensitivity between the C3HB and C3H mammary adenocarcinomas may be explained by (a) (1947-.1950) , was carried in C3H mice of different sublines and thus the tumoiir and the hosts were not of the same genetic origin. Failure of the tumour to " tak-e " in about 10 per cent of the hosts indicated that some of the CM mice used in the experiments of [1947] [1948] [1949] [1950] had a different genetic constitution than that of the .mouse in which the tumour developed. The skewed curve illustrated in that publication (Goldfeder, 1947) in contrast to the typical S-shaped curve obtained in the present experiment may also be the result of the difference in the genetic make-up between the hosts and the tumour. The radiosensitivity of tumours depends to a large extent on whether they are growing in hosts of the same strain from which they originated, or in foreign hosts as shown by Aughterson, Tennant, and Lawrence (1940 (Goldfeder, 1950a) and those noted on human tumours. For example, Cathie (1939) , Lenz (1942) and Gliicksmann (1948) found that well differentiated cancers regressed more readily and offered a better prognosis than the less differentiated tumours.
The r'ole of connective tissue in the response of animal tumours to irradiation and its relationship to the host was brought forth by Cramer (1932) It has been noted that untreated metastatic tumours often regress after X-ravV treatment of primary tumours (Sugiura, 1937;  Aughterson, Tennant and Lawrence, 1940 ). This observation has been attribiited to a supposed indirect effect of irradiation (Sugiura, 1937 In earlier publications (Goldfeder 1950b (Goldfeder , 1952 , the writer showed that a fast growing, less differentiated mouse mammary adenocarcinoma also possessed a more vigorous metabolic rate and suggested that this propertv may have been one of the factors influencing the radiosensitivity of the mammary adenocarcinomas then used. Whether this also holds true for the C3HB and DBAH mammary adenocarcinomas now described is as yet not known. Experiments on the metabolic behavior of these tumours are in progress.
SUMMARY.
The radiosensitivity and ability to induce a resistant state i'n mi'ce of the same strain were studied in two transplantable nlammary adenocarcinomata, designated C3HB and DBAH, which had originated in mice of the respective inbred C3H and DBA high cancer strains.
A difference in the radiosensitivity, both in vivo and in vitro, was observed between C3HB and DBAH transplantable mammary tumours. A smaller irradiation dose was found to prevent the irradiated DBAH tumour grafts from growing in vivo than was required to produce a similar effect on C3HB tumour grafts. Similarly, for treatment of established tumours in vivo, the dose of irradiation which produced regression of the DBAH tumour was found to be smaller than that which had a similar effect on the C3HB tumour. Some factors which are involved in the difference in the radiosensitivity of these two tumours are the state of differentiation of the tumour cells and the amount of stroma.
In both instances about half of the radiation dose, producing destruction of the established tumours grown in their respective hosts, was required to obtain the attenuation of the grafts of both C3HB and DBAH tumours.
The C3H mice in which the irradiated in vitro C3HB tumour grafts failed to "take" or in which a well developed transplanted C3HB tumour regressed after irradiation in vivo remained susceptible to reimplanted viable C3HB tumour grafts. A small number of the DBA mice in which the viable DBAH tumour grafts failed to "take "in vivo remained resistant to viable tumour grafts. Similarly, a small number of the DBA mice in which the irradiated in vitro tumour grafts failed to "take" was found resistant to re-implantation of fresh viable tumour implants. This is explained by a difference between the genetic make-up of some of the DBA mice and the DBAH tumour.
A significant number of mice of both strains lived in apparent good health for 1 year and longer after regression of the in vivo irradiated tumours; among these survivors the young females produced apparently normal litters. Spontaneous tumours also occurred among these female survivors on reaching cancer age.
Thus, under the experimental conditions described, the question about the possibility of inducing immunity in homozygous hosts to endogenous tumours by irradiation of these tumours appears to have been answered in the negative.. The part played by the genetic relationship between the tumour and host in the induction of resistance to the appearance of tumours was brought forth. The importance is stressed of using tumour material genetically identical with the host in irradiation experiments.
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